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௷̱Ȅࡄݪٳอ࣐̞ͬ̽̀ͥȅ̷͈ڰ൲͉Ȅˍȫמି၌ဥͅ
ͥ͢ୈྟ෠ުȄˎȫυδΛΠͥ͢ͅু൲اȆજႁاȄˏȫఊ
ု࢕Ȇକႁอഩ൝ͥ͢ͅুட΀ΥσΆȜڰဥ̞̠͂ˏ͈̾
χȜ΅ϋΈΈσȜίͅ໦̥࣐̤ͦ̀ͩͦ̀ͤȄˎ̾࿒͈
Řň͈ڰ൲͈̱͌͂̾͂̀Ȅକനဥੰ௜υδΛΠ͈ٳอ̦
̧࣐̹ͩͦ̀ˎȫȅȪڼȫΏζΦͤ͢ͅٳอ̯̹ͦυδΛΠ
ŕłŎŃł͉ȄਸȆ؍Ȇ̷̸̯̦ࣞͦͦ࿩ ıįĴŮ೾ഽ́Ȅː
ݗ͈୶ͅ৬ႊͬ঵̾Ȅྫ஌ௌਸ͈઀߿υδΛΠ̜́ͤȄକ
നͬ௢࣐̳̭ͥ͂ͤ͢ͅକͬృ̵ͣȄ̯ͣͅॠ௜ͅΘιȜ
ΐͬဓ̢̭ͥ͂ͤ͢ͅȄକന͈ॠ௜ͬࡘ̴̭ͥ͂ͬ࿒എ͂
̱̞̀ͥȅ̷͈ٳอࠫضͬ਋̫Ȅ໹଼ ĳĸාഽ̥͉ͣȄু
PLCを搭載した農業用ロボット TAMBA2用制御システムの検討
および自己位置測位系と無線操縦系の開発
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Development of the Control System for an Agriculture Robot TAMBA2 with PLC
- Development of the self-localization and radio control systems -
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This paper concerns the development of the measurement and control systems of the robot 
"TAMBA2" for paddy À elds. TAMBA2 is an agriculture robot which is developed by SHIMANO CO. 
LTD. This robot has four legs with a crawler, a GPS receiver for self-localization, and a camera 
to recognize obstacles, and can work by radio control. In order to achieve the development target, 
the authors plan the measurement and control systems, and develop the radio control system. 
Furthermore, validity of the use of the simpliÀ ed differential positioning method by two GPS receivers 
for TAMBA2 is discussed.
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３．市販 GPS受信機の自律走行への
適用に関する検討
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図１　TAMBA2外観
図２　TAMBA2システムブロック
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３．２　実験方法および結果
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図 5　実験場所（© google）
図４　ロボットと基地局からなる実験系
図３　簡易的な相対測位法の概要
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౾ͬࠗ௶̳ͥȄ̞̠͂਀ਜ਼࣐̞́̽̀ͥȅ
௶պࠫض͈႕ͬ଎˒ͅা̳ȅňőŔͥ͢ͅ௶պ౵ Ȫ͉൐ࠐȄ
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ˎȫܖ౷ޫजດͬࡔത̱͂̀ȄυδΛΠ͈जດͬȪřȄŚȫ
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ĲĴŮ͂Ȅ৘௶ݻၗ͈ ĲĺŮͤ͢͜࿩˒Ůౣ̩Ȅ̹͘Ḙ̏
͈ౣশۼ̤̞̀ͅȾĲŮ͈ํս́་൲̱̞̞̠̀ͥ͂ࠫض
̦ං̹ͣͦḙ͉̏ͦȄຠͅגޣ͈઀̯̞઀߿υδΛΠ͈ည
൵ͅచ̱͉̀࠿൦͈ဒ౷̦̜ͥ་൲໙̺̦ȄŕłŎŃłĳ͈
̠͢ͅȄږ৘ͅຠͬ๰̫̫̞̈́ͦ͊̈́ͣ̈́ಎ߿υδΛΠ́
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œŕŌōŊŃ ͥ͢ͅୈഽ࢜ષ͞੔ഛೀמି͈၌ဥ̈́̓Ȅࣞୈ
ഽ௶պ༹͈ഐဥͬ࠿൦̳̭̱̹ͥ͂͂ Ȅˏˑȫȅ
４．無線操縦系の開発および試験機による検証
４．１　試験機の構成
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ೄ୪වႁْ࣐̠͈̱̱̹ͬ͂̀ࠗ͜ȅ
ଷࢄࠏ࠿બဥ̱͂̀ރဓ̯̹ͦদࡑܥ͈ৢ૯ͬ଎˓ͅ
া̳ȅུদࡑܥ͉Ȅऒ̥ͣӱഩ࡙ȟӲ őōń̤͍͢κȜΗȜ
պ౾ࠨ͛ξΣΛΠȪŌŗĮĶıııȄŌŗĮŉĵıŔȫȟӳκȜΗȜ
Ȫ·υȜρȜߐ൲ဥȟ۾୯ߐ൲ဥڎˍȫȟӴκȜΗȜͺϋ
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͍Ο΋ȜΡদࡑ͈အঊȫ͂਋૞ܥͬłųťŶŪůŰġŖůŰ ̱ͬٚ
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図６　基地局‐ロボット間相対距離測位結果の例
図７　制御系検証用試験機
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Ķ図８　プロポ，受信機，および信号解析用 Ardu ino
図９　無線操縦系概要
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４．２　無線操縦系仕様の検討
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̞̠ম̜́ͥȅȶஜ༷ͅ௸ഽˏ́֊൲ȷ̞̠͂ঐাඤယ͉
őōńͅ௣ͣͦȄρΘȜίυΈρθȪ଎ ĲĲ ֚ͅ໐ͬা̳ȫ
́ڎκȜΗȜ͈൲̧ͅ་̯۟ͦͥȅ
̨̾ͅȄ਋૞ܥȞłųťŶŪůŰ ۼȄłųťŶŪůŰȞőōńۼ͈೒
૞ॽအ̞̾̀ͅ୰ྶ̳ͥȅ๊֚എ̈́ίυε਋૞ܥ͈੄ႁ͉
őŘŎ૞࣢̜́ͥḙ̭̏́ȄőŘŎ૞࣢͉͂Ȅࡥ೰̯̹ͦ
図 10　無線操縦系動作試験の様子（Ardu ino-PLC接続ケーブルによる入力）
図 11　無線操縦試験機用ラダー図（一部）
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ŐŇŇ ͈শۼ๤ȫ̦་ا̳ͥ૞࣢̜́ͤḘ̦̏ͦΙλϋΥ
σྀͅ੄ႁ̯ͦͥȅུυδΛΠ͈ஜࢃऒֲ֊൲͉ͅऒΑ
ΞͻΛ·͈͙ͬဥ̞͈ͥ́Ȅஜࢃ༷࢜ˍŤũȄऒֲ༷࢜ˍ
Ťũ͈ࣣࠗˎŤũͬဥ̞̭ͥ͂͂̈́ͥḙ͈̏૞࣢ͬłųťŶŪůŰ
ͅවႁ̱ȪˎȄˏ ๔άϋȫȄٜଢ଼̱̀ΑΞͻΛ·͈պ౾ͬݥ
͛ͥȅݥ̹͛ΑΞͻΛ·պ౾͉ȄřȄ˵̷̸༷࢜ͦͦ˓౲
ٴͬ˒ţŪŵ ͈ඵૺତ̱͂̀ΟΐΗσάϋȪ˔ĮĲĴȫͤ͢੄ႁ
̳̞̠ͥ͂ॽအ̱̹͂ȅ੄ႁ૞࣢͉ˑŗɨ ĳĵŗ͈τασ
་࣐̞۟ͬȄőōńͅවႁ̳ͥȅ
４．３　回路／プログラムの製作および動作試験
ːȅˎ ́া̱̹ࢹ଼ͅਲ̽̀ٝႹͬୋै̱Ȅ൲ैদࡑͬ
࣐̹̽ȅ̹̺̱Ȅদࡑܥ͉ͅκȜΗȜ̦ˎࡢ̱̥൏श̯ͦ
̞̞̹̀̈́͛ȄऒΑΞͻΛ·͈ஜࢃ༷͈͙͈࢜́൲ैږ෇
࣐̹ͬ̽ȅ̹͘Ȅུ৘ࡑ͉́ٝႹͥ͢ͅτασ་͉࣐۟ͩ
̴Ȅőōń ௰͈වႁτασͬˑ˲ͅ་ࢵ̱̞̀ͥȅ৘ࡑ͈
အঊ̦଎ ĲĲ̜́ͥȅ଎͉́ȄłųťŶŪůŰ ̥ͣ૝͍̹ΉȜή
σ̱ͬٚ̀Ȅőōńͅίυε̥͈ͣঐ႓̦௣૞̯̞ͦ̀ͥȅ
̷͈ࠫضȄΑΞͻΛ·ͬ߹̫̭ͥ͂ͤ͢ͅȄκȜΗȜ̦೪
গેఠ̥ͣٝഢેఠ͒֊࣐̳̭̦ͥ͂ږ෇̧́Ḙ͈̭̏͂
ͤ͢Ȅːȅˎ ́࠿൦̱̹ॽအͤ͢ͅྫ஌ௌਸ̦خෝ̜́ͥ
̭̦͂ږ෇̧́Ȅ̷͈ࠫضͅܖ̧̿Ȅ଎ Ĳĳͅা̳ྫ஌ௌ
ਸဥܖโͬୋै̱̹ȅུܖโ̞̾̀͜ͅ൳အ͈দࡑ࣐ͬ
̞Ȅ൲ैͬږ෇̱̞̀ͥȅ
５．まとめ
ུ༭͉࣬́ȄȪڼȫΏζΦ̦ٳอಎ̜́ͥ෠ުဥυδΛ
ΠŕłŎŃłĳ̞̾̀ͅȄոئ͈ˎതͬږ෇̱̹ȅ
Ȇهఴˍȇঌ์ňőŔ ͬဥ̞̹௶պ͈ୈഽ࠿બ̤͍͢ুၙ
௢࣐͈خෝ଻͈࠿൦
Ȇهఴˎȇྫ஌ௌਸࠏ͈ٳอ
̷͈ࠫضȄهఴ Ĳ̞͉̾̀ͅȄঌ์̯̞ͦ̀ͥ೩ୈഽ
ňőŔ ͉́ಎ߿υδΛΠ͈΢ΫΊȜΏοϋ͉ඳ̱̞̭̥͂
ͣȄࣞୈഽňőŔ ൵ව͈࠿൦ͬါ̳̭ͥ͂ͬږ෇̱̹ȅه
ఴˎ̞͉̾̀ͅȄίυεȆłųťŶŪůŰȆőōń̥ͣ̈́ͥྫ஌
ௌਸࠏ͈ࢹே࣐̞ͬȄˍŤũ ͈́൲ै৘ࡑ࣐̹ͬ̽ȅࠫض
͉ၻࢡ̜́ͤȄུॽအ̽̀͢ͅȄŕłŎŃłĳ͈ྫ஌ௌਸࠏ
̦ࢹಃخෝ̜̭́ͥ͂ͬږ෇̱̹ȅ
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